Functional corpora lutea are formed in matrix metalloproteinase inhibitor-treated plasminogen-deficient mice.
Corpus luteum (CL) formation involves dramatic tissue remodeling and angiogenesis. To determine the functional roles of the plasminogen activator and matrix metalloproteinase (MMP) systems in these processes, we have studied CL formation and function in plasminogen (plg)-deficient mice, with or without treatment with the broad-spectrum synthetic MMP inhibitor galardin. Both the adult pseudopregnant CL model and the gonadotropin-primed immature mouse model were used. We found that CL formed normally not only in plasminogen-deficient mice and in galardin-treated wild-type mice, but also in galardin-treated plg-deficient mice, suggesting that neither of the plasminogen activator and MMP systems is essential for CL formation. Nevertheless, in plg-deficient mice, serum progesterone levels were reduced by approximately 50%, and the progesterone levels were not reduced further by galardin treatment. When CL from plg-deficient mice were stained for several molecular markers for CL development and regression, they appeared healthy and vascularized, and were indistinguishable from CL from wild-type mice. This implies that the reduced progesterone levels were not caused by impaired CL formation. Taken together, our data suggest that neither plasmin nor MMPs, alone or in combination, are required for CL formation. Therefore, the tissue remodeling and angiogenesis processes during CL formation may be mediated by redundant protease systems. However, the reduced serum progesterone levels in plg-deficient mice suggest that plasmin, but not MMPs, plays a role in maintenance of luteal function. This role may be performed through proteolytic activation of growth factors and other paracrine factors.